13

iR i e

u.s. ARMY% MATERIEL COMMAND FSTC 381-T65-s32
N

I e

TRANSLATION

-

CONCERNING THE HYGIENIC STUDY OF ENZYME PREPARATIONS
PRODUCED B8Y MICROFUNGI AND THEIR POSSIBLE USE IN THE

o e, —— ————
AL B LT Wil B AN

- HD§24S8S

FOOD INDUSTRY ‘
-,’3 COUNTRY: USSR ‘
'{'; e T e et e ey ]
] US MAMY
; FOREICN SCLENCS
1‘ . AND
f.’-; TECEINOLEGY
A (QISIN‘U' BIR
i I —-
I3 t (L 1
H | ror y
i i . !
3 e Bl
H “fea O ST /(/ <"£i:_i__ Ut 1o ol
H - B -| . v l i , )
s“l . By u!’ \'~ J;U R C A
',’// ‘ \\\\e‘ (‘.. - ~.~ .- ceaese e eesem. “J‘H L
/ us ;u e i/ Novenmber 1965
/[ aARhY ""‘:\\\
,_,..m‘d Al UL ORI '\? i )./-— . , .s o ks ‘ SR
\¢ }FSTC
;\/‘\‘ 2
L
Lo
‘5 "' L d
3 Best Available Copy
{
[

an———

. e ————————————— - i e——————— et i g




Project G7-1050 |  FSTC 381-Té5- 532

This translation is a rendition of the original foreign text
without any analyticel or editorlal comment, Stotements or
theorics advocated or implied dre those of the source and do not
necessarily reflect tha position or opinion of the U, S. Army
Forelgn Science and Technology Center.

Requests for additlonal coples of this document should be addressed
to the Defonse Documentation Centar, Cameron Station, Alexandria,
Vieginla, DDC~OSR.

- U, S, ARMY FOREIGN SCIENCE AND TECHKNOLOGY CENTER
Munitlons Building
Washingten, D, C, 20315




FSTC 381-765-532
I-8L424

ID 22040483 65
CONCERNING THE HYGIENIC STUDY OF ENZYME PREPARATIONS PRODUCED
BY MICROFUNGI AND THEIR POSSIBLE USE IN THE FOOD INDUSTRY -

by V. P. Bogoroditskaya
and N. Ye. Dyubyuk

English pages: 6

SOURCE: VOPROSY PITANIYA, Moscow, April 1965.

P

COUNTRY: USSR




UDC 613.29:577.15.064 + 663.1

CONCERNING THE HYGIENIC STUDY OF ENZYME PREPARATIONS PRODUCED
BY MICROFUNGI AND THEIR POSSIBLE USE IN THE FOOD INDUSTRY

The wide use of physiologically active substances in varied branches
of the food industry is now being proposed in connection with the increased
use of chemicals in the national economy. Such active substances include
not only antibiotics, vitamins, and hormones, but also enzyme preparations.
The creation of a special industry for the production of enzyme prepara-
tions, as well as the development of scientific research in this fielqd,
is planned for the next few years.

: Enzymes exert their own specific action, when they are present in
negligible amounts. The use of enzyme preparations is extremely promising
and effective, since it permits an acceleration of industrial processes
and an improvement of the quality of production and gives a large economic
effect. :

According to the data of a number of authors [1, 2], the production
and use of enzyme preparations is widespread abroad, especially in such
countries as the United States, Japan, England, Czechoslovakia, the
German Federated Republic, China, India, ete.

A special place among the enzymes of plant and animal origin is
occupied by the enzymes that are produced by microfungi. The raw ma-
terial serving as a nutrient medium for the culturing of such fungi is
cheap and readily available -- most often is the waste products of the
flour milling and groats industries. The producer fungus is pulvérized
together with the medium on special crushers and is driefi while observing
mild conditions of drying. The mass obtained represents the technical
enzyme preparation, which serves as the starting material for the produc-
tion of the purified preparation in the form of a dry powder.

The wide use of such preparations in various btranches of the food
industry is proposed for the near future in the Soviet Union: in the
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brewing industry -- for the utilization of simple raw materials and for
increasing the periods of storage of the prepared beer, in the baking in-
dustry -- for the utilization of flour with reduced bread baking properties
and for increasing the yield of good quality products, in the fishing
industry -- for accelerating the processes of ripening of herring during
its pickling and for improving its quality, in the fruit and berry in-
dustry -- for the clarification of juices and increasing their yield, ete.

However, it is known from the literature sources thet toxic forms
may also be encountered among microscopic producer fungi.

Thus, according to the data of L. I. Kursanov [3], P. N. Kashkin
(4], and other authors, the genus of fungi Aspergillus numbers more than

different spccies, among which there are also forms pathogenic for man.
It is alsc known that the conditions of nutrition of the fungus, aeraticn,
and temperature of the surrounding medium may sharply change not only the
external appearance of the culture, but also its ability for toxin formation.

Certain fungi of the genera Aspergillus, PFusarium, Mucor, ete., in-
fecting grain, kidney beans, peas, as well as feed for farm animals, may
produce toxic substances under unfavorable storage conditions. The use of
such products and feeds may cause illness of humans and animals [5-7].

In 1962, the first attgmpt was made at the Institute of Nutrition
of the Academy of Medical Sciences USSR to study thre effect of enzyme
preparations on the animal organisn.

The objects of investigation were enzyme preparations with cytolytic
and amylo-proteolytic activity. The first were produced from the fungus
Trichothecium roseum, cultured on media consisting of diflerent coarse
waste products ~-- oat, rye, barley, and wheat husks, the second -- from
the fungi Asvergillus oryzae strain No. 476I and Aspergillus awamori
(strain No. o73), cultured on a mediunm of wheat cuttings. In certain
cases, residues of nulverized molt, malt sprouts, and yerct autolyzate
were added to the basic component of the medium.

The cytolytic enzyme preparations have been preposed for use in the
brewing industry, while amylo-proteolytic enzyme preparations have been
proposed for use in bread baking.

The addition of cytolytic enzymes in the malting of barley promotes
a breakdown of the ccll walls of the endosperm, accelerates hydiolysis of
the storage portions of the grain, and facilitates the access of other
enzymes to them. The introduction of enzymes into the mash during the
process of brewing inereases the yleld and quality of production, as well
es its stability during storage. Accirding to the data of R. V. Fenlkosova
(1], L. S. Salmonova [3], S. P. Stashko [9], Ye. Ya. Kalashnikov [10],
etc., preliminary industrialexperiments with the addition of enzyme prepara-
tions from the fungus Trichothecium roseum gave positive results. The
beer was distinguished by a good bouquet, transparency and stability during
storage; the yield of beer was substantially increased.

The addition ~f enzywe preparations in the meking of bread intensi-
fies the hydrolytic processes and the intensity of fermentation of the
dough, which is especially important when using flour with reduced
baking quelities. Preliminary factory tests [11] also showed positive
results., The bread differed from the usual bread in a more intensely
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colored crust, greater porosity, and a pleasant taste and arcma. The
vield of the product in this case was substentlially increased.

Twenty enzyre preparations were investigated at the Institute of
Rutrition of the Accdery of Medical Scivnces USER. Of thenm, 13 were
technical preparations (dried cultures of the fungus Trichathecium roseun
together with the mediun), five were purified preparations of "¢y cytase
froo the fungus of the same name, obtained from the All-Union Seientific
Research Institute of the Nonalcoholic Beer and Wine Industry, and two
were purified enzyme preparations from the fungus Asverpgillus oryzae
strain No. L76I ard Asnergillus ewamori strain Wo. 673, obtained from the
Ukrainian Scientific Rescarch Institute of the Food Industry. All the
preparations were characterized by a definite degree of activity.

Since these preparations were proposed for use in the preparation
of food products, it was necessary to determine what influence they exert
upon the anieal organicsm. For this purvose, we conducted acute and 30-
day experirments on white mice, and partly on guinea pigs. According to
the data of u number of authors [4-7], these animals, as well as cats and
picccns, are the most sensitive to the toxins of miersfungi. In conduct-
ing the experiments, the enzyme preparations were dissolwved in physiological
saline, and injected into white mice (weight 20 g) directly into the
esopaagus with a probe, while the guinea pigs were fed from a pipette.

A total of abtout 1000 mice and more than 40 guinea rigs were used
in this work.

Different amounts of the preparations, up to 5 g/kg of weight, do
.ot cause death ol the anirals. Analogous results were obtained in acute
experiments o1t guinea pigs.

However, in the intraperitoneal method of introduction of sterile
solutions of enzyme preparations, we succeeded in obtaining the charac-
teristic clinical picture of acute toxicosis on white mice. Sometirme after
introduction of the preparations, the nmice becawme hunchbacked, listless,
disrhevelled. The animals refused food and drank much; their respiration
became freguent and superficiel. These syrptons passed after one to two
days if the dose of the preparation from the funmus Aspersillus orvzae
strain No. LT0I aid not exceed 0.75 g/kg, that from the fungus [fenor: illas
awarori strain No. 673 3 -- 2.5 g/kg, and from the funsus Trich otheciwm
roseun -- 0.5 gfkg. Y“hen larger amcunts of the preparations were ad-
ainisterad, death of the nice with symptoms of substential swelling of
Lhe s..s:xach, convulsions, and disbrders of mctor coordinatiorn was observed.

Autopsy of the mice that died* revealed the presence of an abundant

#The autcpsies of the animals of these and the subsequent experi-
ments were performed by M. I. Razumov and B. K. Skirko.

apount of bloosd in the abdominal cavi ty (preparation from the fungus
Asvergillus oryzae) or serous fluid (preparations from the fungi Asvergillus
awarori and Trichothecium roseum), as a result of a disrupticn of the

-

T



permeaocility of the vascular walls of the intestines. A sharp injection
of the vessels of the abdominal cavity over the entire intestine was also
noted. In irdividual cages, signs of subacute catarrhal inflammation,
with a ncgligible number of hemorrhages, were observed in the mucous
vecbrane of the stomach. The mueous mermbrane of the small intestine was
swollen over its entire extent; point and focal hemdorrhages were noted in
individual portions of it. In the large intestine, and especially in the
rectun, the changes were weokly expressed. :

In all cases, death of the mice resulted from acute peritonitis.

In the case of moderate or weak manifestation of hemorrhagic diathesis,
the changes in the small and large intestines were of the nature of acute
or sutacute enteritis. ,

The nicroscopic changes were analsgous in all these cases; noreover,
for a larger dose, the symptoms of hemorrhagic diathesis were more distinct,
while in the case of smaller doses the picture was more smoothed out.

No pathological changes were detected in the parenchymal organs.

Thus, in an acute experiment on the intraperitoneal administration
of large doses of enzyme preparations to white mice, we ‘succeeded in ob-
taining a clinical and pathological picture of disease largely coinciding
with the sympton complex that arises when the animals (mice, guinea pigs,
cats) are fed with fusarium-infected grain (7, 5). .

The experiments conducted for a period of 30 days consisted of
daily peroral administration of the preparations to groups of white mice
in amounts close to those proposed for use in the brewing and baking in-
dustries.

Aceording to the technological data, in bzer manufacture a purified
preparation o the fungus Trichothecium roseum is added in an amount not
exceeding 0.02% of the weight of the raw material to be mashed. In bread
bakdng, a preparation of the fungus Aspergillus oryzae strain No. L475I is
uced in an amount not exceeding 0.02%, while a preparation of the fungus
Aspergillus awznori strain No. 673 is used in an amount no greater than
0.0%5 of tne weignt of the flour used.

It we assurme that these amounts are entirely retained in the
finished product (vhich in practice is rather improbable), and that a man
with an average weight of 70 kg consumes 1 liter of beer or 1 kg of bread
daily, then 0.2 g of the preparation of Trichotnecium roceum or Aspergillus
oryzae s‘rain lo. L76I or ©.5 g of the preparation of Aspergillus awanori
strain No. 673 will enter his body each time. Converted to 1 kg of weight,
this comprises about 0.03 and 0.007 g, respectively.

In the experiments on mice (20 g in weight), the daily dose of the
preperation, administered per os,was aggravated tenfold. Thus, during the
experizental periosd, lasting 30 days, each mouse of the corresponding
group received a dose per kg of weight of 0.9 g of the Erepa.ration of
Prichotheciur roseun or Asvergillus oryzae strain No. 4751 or 2.1 g of
the preparation of Aspergillus awanori strain No. 673.

Parallel experiments were conducted with heated preparations (20
zin in a boiling water bath), since the enzyme preparations are subjected
t5 the influence of hign temperatures during the baking of the bread and
the brewing of beer. -




During the expcriments, observations werc made of the condition,
behavior, and weight ol the animals, as well as of their eating of food
and drinking.

No deviations in the condition of the experimental animals and their
weight were noted in comparison with the mice of the control group. The
animals were active, ate willingly, and gained weigat. After the end of
the experiment, all the animals were decapitated. No pathologiral changes
were detected in the orgeans andé tissues of the experimental animals. Nor
was any sharp difference observed between the weights of the liver and
spleer in the experimental and control animals.

Since the literature contains information indicating that individusl
species of fungi from the genus Aspergillus cause skin diseases of the
type of persistent eczemas, we conducted supplementary tests on rabvbits
and white mice, using the skin test method.

Solutions of a technical culture of purified preparations from the
fungus Trichothecium roseum, as well as preparaticns of Aspversillus oryvzae
strain No. 476 and Acspergillus awamori strain No. 673, in the concentra-
tions used in subchronic experiments, exerted no irritating effect when
applied on the skin of the animals.

In conclusion, we should indicate that work on the study of enzy-
matic preparations is continuing at the Institute of Nutrition, Academy
of Medical Sciences USSR.

On the basis of our work, which is only a first attempt to give a
hyzlenic evaluation of enzyme preparations, we consider it possible to
drav the following ennclusions:

1. Large doses of enzyme prerarations of the fungi Trichothecium
roseum, Asverzillus orvzae ctrain No. 476I, and Asnerzillus cverori strain
No. O673 exerted no harmful effect upon white mice when administered per-
orally to animals in acute experiments.

2. In acute experiments on whi*e nice with intraperitonesl injec-
tions of lerge doses, the same preparetions caused a clinical and patho-
logical picture of discase in the experimentsl animals, largely coin-
ciding with the sympton complex arising when the animals are fed fusarium-
infected grain.

3. Peroral administration of scveral agsravatcd "industrial” doses
of enzyme prevarations from the funzi indicated above to white mice ovar
2 period of 30 days caused no diseases or visidble pathological anatomical
changes.

L. The data obtained give no bacis for cbjeeiting to the use of a
preparation of the fungus Trichothecium roseun for extensive industrial
testing in the brewing industry, as well as enzyme preparations of the
fungi Aspergillus oryzee strain No. 4761 and Asperpillus avamori strain
No. 673 for thc same tests in the bakirg industry.

5. The production of the indicatad cnzyme preparations and their
use in the brewing and baking industries should be conducted according to
the correspondirg technological conditions.
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